Abstract
Introduction
S-IPS(Super In-Plane Switching) LC cell exhibits excellent viewing angle characteristics intrinsically, so that it can be applied for large size TV applications. If the performance parameters which describe the actual visual performance are considered, S-IPS mode is much more advantageous [1] . In spite of the merit mentioned, it shows relatively low contrast ratio in diagonal direction compared to viewing angle characteristic in upper and down direction in S-IPS because the effective angle between the absorption axes of a polarizer and a analyzer in the diagonal direction increases in proportional to observing direction [2] [3] [4] .
Although the viewing angle characteristics of super IPS are good enough for TV applications, therefore, it is necessary for IPS products with large screen size more than 40 inch to get additional viewing angle improvement especially for diagonal direction.
In order to improve the viewing angle characteristics of S-IPS in diagonal direction, several types of optical configuration of S-IPS have been proposed. Chen has shown a combination of a positive A plate with a positive C plate [5] . And Saitoh also has shown a configuration using one biaxial film (NEZ film) [6] .
In this paper, we propose TW-IPS cells (True Wide IPS) which is novel optical configurations to improve viewing angle characteristics in diagonal direction. The TW-IPS cell is an optically improved S-IPS LCD which exhibits excellent viewing characteristics by applying optimized compensation films. The TW-IPS is composed of one or two compensation films. We calculate the optical characteristics of the proposed TW IPS cell and compared the result with experimental results in order to verify.
Optical configuration of the TW IPS cell for wide viewing angle
In order to find the optimized device configurations, we need to consider the configuration of the S-IPS cell. 
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Conclusion
In conclusion, we proposed two optical configurations of TW-IPS LC cell by applying optimized compensation films to S-IPS cell. We found much more improved viewing angle characteristics compared with the S-IPS cell. We applied the novel optical configurations to our 32-inch TFT-LCD for TV application.
